Introduction
The past four decades have been characterized by significant changes in central bank institutional design, generally towards assigning monetary authorities a higher degree of independence from the executive branch. Yet, despite the large consensus on the optimality of this institutional arrangement in stabilizing inflation rates, the degree of central bank independence still varies considerably across countries. Moreover, the 2008-09 global financial crisis reopened the debate on central bank design, suggesting that new institutional arrangements should be aimed at both price and financial stability (Alesina and Stella, 2010; Brunnermeier and Sannikov, 2012; Cukierman, 2013) . As a result, recent years have seen a new wave of reforms concerning, in particular, the involvement of central banks in Grilli et al. (1991) and Cukierman et al. (1992) . However, given that the role of central banks has evolved considerably since the early 1990s, the new measure of CBI proposed extends upon previous ones by capturing new characteristics that can affect the conduct of monetary policy, such as financial independence and accountability.
Employing this dynamic index, I provide the first complete overview of the evolution and timing of reforms in central bank design in most countries around the world. I then follow a political economy perspective to examine the determinants of reforms in central bank design. This framework provides a useful toolkit for identifying five sources of reforms: (i) learning effects, (ii) crises and shocks, (iii) external inducements, (iv) ideology and political factors and (v) economic conditions. The results points to a strong effect of learning and external inducements on the likelihood of reforms in central banking. In particular, I document a non-linear, inverse U-shaped relationship between past levels of CBI and the probability of reforms, which suggests that countries are less likely to reform at very low or very high levels of central bank independence, where they exhibit a strong status quo bias. Regional convergence has an equally important learning effect, as countries farther away from the average level of independence in their region are more likely to reform. An external pressure to reform also comes from international institutions, as countries receiving an IMF loan or becoming a member of a currency union are also more likely to increase the independence of their monetary policy institutions.
On the other hand, there is little support for the idea that reforms are triggered by "shocks" that change the balance of power of decision-making bodies. Using several proxies for adverse conditions, including financial crises, inflationary episodes or recession periods, I find that crises do not explain the probability of reforming central bank independence.
Similarly, changes in the government's political orientation do not impact the probability of implementing changes to the level of CBI. Yet, the results obtained provide strong support for the alternative argument, i.e. that periods of growth are more inducive to reforms, especially in developing countries, as potential losers from the policy change can recover the losses incurred more easily (see also Giuliano et al., 2013) .
The index constructed also allows for a more granular analysis into the magnitude and direction of reforms. This highlights important differences in the reform process. For instance, I find that financial crises are generally followed by reforms that decrease the level of central bank financial independence, while external inducements, regional convergence and status quo bias only matter for reforms that increase the level of independence, but not those that decrease it.
The robustness of these results is checked along several lines. First, I employ several estimation strategies and alternative definitions and proxies for the main determinants of reforms. Next, I control for the sign and magnitude of reforms, as well as the different dimensions along which central bank legislation can be amended. I also perform various split sample analyses and control for other reform processes such as democratic reforms. The results are robust to all these alternative specifications and provide the first comprehensive picture of the determinants and timing of reforms in central bank design over the last four decades.
The paper is organized as follows. Section 2 reviews previous literature on central banking. Section 3 discusses the methodology followed in building the new index of central bank independence and identifying reforms. Section 4 discusses the political economy arguments of reforming monetary policy institutions and the explanatory variables used.
Section 5 presents the empirical strategy and results, while Section 6 concludes.
Related literature
Theoretically, the concept of central bank independence is rooted in the time inconsistency problem put forward by Kydland and Prescott (1977) and formalized in Rogoff (1985) , who first suggested the delegation of monetary policy to institutions with a clear objective of price stability. Since then, this concept has not only shaped the design of central banks around the world, but has also spurred a prolific research agenda into the effectiveness of independent central banks in stabilizing inflation rates. A first step in this endeavor has been the creation of measures that capture the degree of independence of a central bank from the executive branch. Parkin and Bade (1982) , Grilli et al. (1991) and Cukierman et al. (1992) proposed the first indices of central bank independence (CBI) based on the legal statutes of central banks.
Following the development of these measures, a large empirical literature has tested the effectiveness of CBI in lowering inflation. 2 Overall, while most research supports a negative correlation between the level of central bank independence and inflation rates, this link is not always robust across countries, time periods or when different controls are included. 3 One explanation for these heterogeneous results might rest in the construction of the various indices. For example, the two most common measures of CBI, the Grilli et al. (1991) and the Cukierman et al. (1992) indices, capture quite different information: 40 percent of the criteria collected in the former are not present in the latter (see Mangano, 1998) .
A different argument is that de jure measures, which look at legislative reforms, do not represent actual levels of central bank independence, in particular in developing countries where written rules are often circumvented by de facto procedures. A common measure of de facto independence is the turnover rate of the central bank governor (Cukierman et al., 1992) . However, the link between this measure and inflation dynamics is also not very robust (see, for example, Crowe and Meade, 2007) .
A more recent stream of literature discusses the issue of causality and the endogenous evolution of central banks. A typical example is the German Bundesbank, whose statute was modified in 1957 as a result of a strong public aversion towards inflation following periods of hyperinflation (Alesina and Stella, 2010) . Thus, it might be that CBI is not imposed "exogenously", but rather evolves in response to changing political, social or economic factors. A more general literature on "endogenous political institutions" makes a similar argument. For example, Aghion et al. (2004) argue that central banks have been made more independent in order to "insulate" monetary policy in periods of high inflation. Posen (1995) argues that the different levels of CBI across the world reflect differences in countries' preferences for low and stable inflation (see also de Haan and van't Hag, 1995) .
Other cultural characteristics are discussed in de Jong (2002) , who finds that the distribution of power in the society and the degree of uncertainty avoidance explain differences in CBI.
Political systems can be an equally important factor influencing the degree of central bank independence. For instance, Moser (1999) finds that legal independence is higher in OECD countries with legislative processes characterized by extensive checks and balances. Keefer and Stasavage (2003) look at the de facto CBI and show that monetary policy credibility (lower governor turnover) is enhanced by the presence of multiple veto players in the government, while Cukierman and Webb (1995) show that governor turnover is higher within six months of a political transition. In Alesina and Stella (2010) , the fractionalization of the party system might make the delegation of monetary policy to independent experts more cumbersome given the conflicts among groups. Similarly, Masciandaro and Passarelli (2013) employ a political economy model of bailouts to show that the distribution of financial wealth among individuals can influence the decision to maintain or reform a central bank regime.
The arguments above have created avenues for a recent stream of research that looks at the timing of reforms in central bank legislation. For example, Bodea and Hicks (2015) build a dummy variable that takes value one in years in which the Cukierman et al. (1992) index has been modified. They find that the competition between countries for international capital increases the likelihood of reforms. Berggren et al. (2016) This paper overcomes these empirical challenges by building a comprehensive survey of the timing and pace of reforms in central bank design. As such, it also relates to a broader and recent literature that looks at the determinants of institutional reform processes. Closely related to this paper is Abiad and Mody (2005) who look at the determinants of financial liberalization reforms, or Giuliano et al. (2013) who study the effect of democracy on the adoption of financial and product market reforms. Similarly, Gokmen et al. (2017) look at reforms that liberalize trade, agriculture, network industries and financial markets and find that, contrary to conventional belief, crises are followed by fewer structural reforms. Mian et al. (2014) also find that financial crises can result in legislative stalemates that are not conducive to meaningful macroeconomic reforms. This paper complements this recent work, by providing the first comprehensive study of the determinants of the timing and magnitude of reforms in central bank institutional design.
Data and stylized facts
This section describes the new index of central bank independence proposed in this paper.
It also provides some new stylized facts about the evolution of central bank design over the last four decades in a sample of 154 countries. This aggregation aims to overcome the main criticism of these classical measures of CBI, i.e. the fact that only nine characteristics are common to both indices (see Mangano, 1998) .
The ECBI index expands the GMT political independence index by collecting additional information on the dismissal of the governor and other board members, in addition to identifying if the governor is legally allowed to hold other offices in the government. Moreover, the GMT economic independence index is augmented by including information on the authority responsible for setting the financial conditions on lending to the government.
Apart from integrating these two indices, one important innovation of the ECBI index is the inclusion of new criteria that capture good practices in central bank financial independence and accountability. The financial independence criterion concerns the conditions for capitalization and recapitalization of the central bank capital, the identification of the authority that determines and approves the budget of the central bank, as well as the requirements for profit allocation. These last two features are particularly important during periods in which central banks assets increase exponentially, as it has been the case fol-5 Classical measures of CBI are built using two different methodologies: i) de jure, and ii) de facto measures of independence. The first consists in the codification of central banks' statutes. De facto indices, on the other hand, associate the independence of central banks to the autonomy of its governor, i.e. higher turnover rates of central bank governors are associated with a lower independence of the central bank. De facto indices, however, are known to suffer from important limitations such as the fact that the reasons behind the dismissal of the governor are not considered or the fact that they focus on the governor only and overlook the entire board of directors (see, among others Dreher et al., 2008) . I thus focus my analysis on de jure CBI indices.
6 For an extended explanation of these indices and a literature review, see Eijffinger and de Haan (1996) ; Arnone et al. (2006) ; Arnone and Romelli (2013) ; Romelli (2015, 2019 Previous literature has also argued that central bank accountability nowadays goes in tandem with central bank independence (Jacome and Vazquez, 2008) . Accountability refers to central bank reporting, i.e. the legal provisions that require central banks to report, on a regular basis, the fulfilment of their policy targets. Accountability also concerns the publication of financial statements. A higher independence should be associated with a regular publication of central bank financial statements that follow international accounting standards, and are certified by an independent auditor. Grilli et al. (1991) sum up the values obtained from the 15 questions included in their index. In this case, the importance assigned to each criteria depends on their total number. Cukierman et al. (1992) , Jacome and Vazquez (2008) and Dincer and Eichengreen (2014) , assign a set of a priori weights to each dimension and criteria. However, in this case as well, one might assign a too high (low) weight to a certain subcategory of the index. For instance, in the Cukierman (1992) index, 62.5% of the weight is assigned to the dimension on the limitations on lending to the government. The construction of the ECBI index follows a conservative approach and assigns an equal weight to its six dimensions. Appendix Figure B .1 presents a bar chart that compares the weights assigned to different dimensions across various indices of CBI in the literature. The figure shows the the degree of "subjectivity" in calculating the different indices of central bank independence and motivates the approach in this paper to assign equal weights to its six dimensions. Nonetheless, robustness tests are performed using alternative weighting methods.
8 The full list of the analyzed documents was obtained from central bank websites or by directly contacting the central bank and can be made available upon request. One of the countries with the highest level of independence is Finland, while the lowest is 9 Since the ECBI index also captures some new central bank characteristics, in robustness checks I employ the re-computed indices of Grilli et al. (1991) and Cukierman et al. (1992) to check that the results presented in this paper are not exclusively driven by the reforms along the new dimensions considered.
10 Many former socialist economies have also adopted new central bank legislation over the 1990s (Cukierman et al., 2002) . However, since the legislation prior to 1990 was not available, most of these reforms are not captured in this dataset. Hence, the first index of central bank independence for these countries corresponds to the one in the post-reform period. in Macao. The highest drop in independence is recorded in Vietnam, which moved from 0.38 to 0.24, after a reform that took place in 1997. Similarly, Figure 3 shows the evolution of the average index of CBI by regional clusters. Several regions appear to lag behind in the reform process such as South and East Asia, the Middle East and North Africa. The empirical results will confirm this regional clustering that is visually apparent in Figure 3 .
The political economy of reforms
This section uses a political economy perspective to highlight some potential drivers of the timing and pace of reforms in central bank design over the past half of century. Motivated by these theoretical arguments, it also describes the set of variables that proxy the potential determinants of reforms.
A classical political economy framework to study reform processes is the war of attrition model (Alesina and Drazen, 1991) . The essence of this model is that a political conflict between two different social groups, such as political parties, can delay the implementation of reforms. In Alesina and Drazen (1991) , fiscal stabilization following a negative shock to government revenues is delayed because political parties disagree on how to allocate the costs of stabilization. They will thus engage in a war of attrition that delays the implementation of reforms until the passage of time reveals which group bears a higher Notes: This figure shows the evolution of the average index of CBI by regional clusters.
cost of waiting.
A similar mechanism can explain reforms in central bank legislation if one assumes that an established interest group benefits from maintaining the existing level of CBI. For example, the conventional view that left-wing governments are less receptive to market-oriented reforms suggests that these governments may resist increasing the degree of independence of the central bank since this reduces their ability to monetize fiscal deficits (Alesina and Roubini, 1992) . Moreover, uncertainty about the outcome of reforms can also explain why countries prefer maintaining the status quo (Fernandez and Rodrik, 1991) . Thus, conflicting political interests coupled with some uncertainty about the cost or benefits of reforming central banks can lead to a war of attrition game that can explain why some countries do (iii) external inducement; (iv) ideology, political structure and institutional environment; and (v) economic conditions. I briefly discuss how each of these factors can impact the probability of reforming central bank statutes.
(i) Learning and status quo. The possibility of "learning" can result in a better understanding of the costs and benefits of reforming and increases the probability of adopting a reform. This is particularly the case if reforms are a multistage process: early reforms can reveal information about the policy regime in place and, in turn, diminish the political opposition to reforming (Abiad and Mody, 2005) . Learning can take different forms.
For instance, countries might converge to an ideal level of central bank independence, say full independence (corresponding to an ECBI index of 1). If so, policy changes might be driven by how far countries are from this desired level, i.e., the distance between the status quo and the desired level. I refer to this effect as domestic learning. Following Abiad and Mody (2005) , domestic learning is captured by a simple reduced form process:
, where ECBI i,t−1 is the level of independence of country i prior to a reform in year t. This specification allows for a non-linear, inverse U-shaped relationship between previous levels of CBI and the probability of reforming. Countries with very low levels of independence are more likely to have a strong status quo bias and resist reforms. Similarly, countries with very high levels of independence are also less likely to adopt further reforms. Therefore, the probability of reforming is the strongest in countries with an average degree of independence.
Learning can also be influenced by non-domestic factors. Evidence of spatial or regional clustering is often found for various reform processes such as democratic and liberal economic policies (Simmons and Elkins, 2004; Elhorst et al., 2013; Giuliano et al., 2013; Acemoglu et al., 2018) . As such, countries might also reform their central bank design when other countries in their region are adopting higher levels of independence. I refer to this effect as regional learning. To capture this effect, I assume that the farther a country is from the average level of CBI in a region, the higher the impetus for reforms to catch-up.
Hence, regional learning is computed as: (REG i,t−1 − ECBI i,t−1 ), where REG refers to geo-political areas as defined in Appendix Table A1. (ii) Crisis. Conventional wisdom states that "it takes a crisis to reform". The prevailing view is that economic and financial crises lower the cost of reforming structural problems as the public is more willing to bear the pains associated with such reforms (Drazen, 2000; Masciandaro et al., 2008) . For example, numerous country studies highlight the importance of episodes of hyperinflation in shaping monetary policy institutions (Alesina and Summers, 1993; Hayo, 1998) . Similarly, in the wake of financial crises, uncertainty about monetary policy might increase uncertainty about the financial sector, worsening the crisis. As a result, policymakers could modify the degree of independence of the central bank as a way of stabilizing the economy (Alesina and Stella, 2010) . For example, following the 2008-09 financial crisis, many governments have increased the involvement of central banks in banking and financial sector supervision (Masciandaro and Romelli, 2018) . In line with these theoretical arguments, Alesina et al. (2006) find that countries are more likely to stabilize their government deficits during crisis periods, while Abiad and Mody (2005) show that financial sector liberalization reforms tend to occur following balance-ofpayments crises, but are less likely after banking crises episodes. Gokmen et al. (2017) , on the other hand, find no evidence for the crisis hypothesis in driving economic and financial reforms.
I control for three types of crises. First, a financial crisis dummy variable takes the value of one in the two years following a systemic banking crisis (including the crisis year).
Second, I include a dummy variable that captures the presence of an inflation crisis in the country, i.e. annual inflation rates higher than 40% in the two years prior to a reform (see Reinhart and Rogoff, 2004) . Finally, I build a recession dummy that takes the value of one in the two years following the start of an economic recession.
(iii) External inducement. International institutions or foreign aids can provide an equally important incentive to reform. For example, binding agreements with international lenders like the IMF or World Bank often require countries to commit to a particular set of policies. Among these, granting more independence to the central bank is often suggested (Gutierrez, 2003; Rodrik and Bank, 2006) . Empirical evidence on the ability of such international institutions to provide the incentives to implement long-lasting reforms is (iv) Ideology, political structure and institutional environment. Reforms are also more likely following elections that lead to a political consolidation or to changes in the political orientation of the government. For example, only four days after the start of Tony Blair's mandate on May 6 1997, his new Chancellor, Gordon Brown, announced the intention of the government to implement the "most radical internal reform to the Bank of England since it was established in 1694". The level of democracy has also been shown to have a positive impact on the likelihood of implementing economic reforms in a country (see Giuliano et al., 2013, among others) . Similarly, one can also argue that common law systems, which rely less on legislative processes or regulations issued by the executive branch, are less likely to reform their level of central bank independence (see La Porta et al., 1999; Masciandaro et al., 2008) . To capture the political orientation of the government, I use a dummy variable for left-wing executive parties, while a proxy for democracy is taken from the Polity IV database.
(v) Economic conditions. Finally, while crises or periods of instability can potentially reduce the costs of reforms, the opposite view might apply as well. Reforms could also occur during periods of growth since wealthier economies may find it easier to compensate potential losers from the reform (Giuliano et al., 2013) . Similarly, the degree of internationalization of a country and/or its willingness to attract international capital, may influence the likelihood of reforms. To capture countries' economic conditions, I use measures of GDP growth, openness to trade and an index of globalization. 11 I describe the construction of all these variables in Appendix Table C1 . Appendix Table   C2 provides some summary statistics.
Determinants of reforms in central bank design
A reform in central bank design is defined as a change in the ECBI index over time:
∆ECBI i,t = ECBI i,t −ECBI i,t−1 . Given the discrete, ordinal nature of the index (which is bounded between 0 -no independence -and 1 -full independence), the baseline estimation uses an ordered logit model that allows for multiple discrete outcomes to be ranked. 12 The 11 Previous findings such as Cukierman et al. (2002) suggest that the negative relationship between CBI and inflation is connected to the implementation of other sound economic policies together with central bank legislative reforms. Thus, countries characterized by a higher index of globalization and more open economies may also be more likely to reform their level of CBI. For example, Bodea and Hicks (2015) suggest that governments' decision to reform central bank legislation might be connected to the willingness of a country to attract more foreign investors. In such an environment, one might expect that the benefits of reforming are higher in economies more open to trade and/or globalized.
12 As countries can also implement reforms that change the level of independence by only a small degree, I set the thresholds for the changes in ECBI to 0.05. This implies that a reform in central bank independence corresponds to a change in the index of, at least, 0.05. This slightly reduces the total number of reforms considered to 221. The results presented remain unchanged if all discrete changes in ECBI are considered. baseline model is:
where ECBI i,t−1 (1 − ECBI i,t−1 ) is the proxy of domestic learning;
is the proxy of regional learning; φ Crisis is the vector of crisis variables; φ International is the vector of external inducement variables; φ P ol is a vector of political characteristics; and φ Econ is the vector of economic variables. Most variables enter with a lag in the equation and reflect how conditions prior to the reform impacted the probability of a policy change.
The results of this baseline specification are presented in Table 3 . Columns (1) to (4) gradually add the sets of covariates discussed in Section 4. Column (1) shows that countries exhibit a strong learning effect in adopting reforms. The coefficient of Gokmen et al. (2017) , I find no evidence suggesting that harsh economic environments drive reforms. Column (3) adds the external inducement proxies and shows that legislative changes are more likely to happen within the two years following an IMF loan program. This is in line with expectations as the IMF is known to provide technical assistance to borrowing countries in order to help them adopt the best institutional standards (Lybek, 1999) . For example, Gutierrez (2003) discusses how, in Latin America, central bank legislative reforms were often one of the conditions imposed by the IMF or the World Bank for the disbursement of loans. 13 The results presented in this paper confirm this anecdotical evidence and provide the first cross-sectional evidence of the importance of these international institutions in influencing institutional reforms over a large period 13 In robustness checks, I also consider a dummy variable for World Bank loan programs, however this variable is not included in the baseline specification due to its high collinearity with the IMF programs. These additional results are available upon request. The dependent variable is ∆ECBIi,t. ECBIt−1(1 − ECBIt−1) and (REGt−1 − ECBIt−1) are the proxies of domestic and regional learning, respectively. Financial crisis is a dummy equal to one in the two years following a systemic banking crisis. Inflation crisis is a dummy equal to one if annual inflation rates higher than 40% are registered in the two years prior to a reform in year t. Recession is a dummy that takes the value of one in the two years following the start of a recession. IMF programs is a dummy equal to one in the two years following an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Left government is a dummy that takes the value of one if a left-wing party is in power in year t. Polity is the Polity2 index of democracy. Common law is a dummy that takes value one for countries adopting common law system. Openness is the ratio of the sum of exports and imports to GDP. Globalization index is the value of the KOF index in the previous year. In Columns (5) and (6), the sample is restricted to advanced and developing countries, respectively. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10 percent levels, respectively.
of time. 14 The results also confirm the positive relationship between the probability of reforms and the currency union dummy, suggesting that countries joining monetary unions are more likely to implement reforms.
Column (4) includes the full set of politico-economic variables. Governments' political orientation and the level of democracy do not affect the probability of reforming CBI, while, as expected, common law systems are characterized by a lower probability of reforming their de jure level of central bank independence. Furthermore, high previous growth levels increase the likelihood of improving the level of CBI. Together with the low explanatory power of the crisis proxies, this evidence provides strong support for the argument that periods of boom foster reforms as richer countries might have more resources to compensate the potential losses from the reform (Giuliano et al., 2013) . Lastly, other macroeconomic conditions, such as openness to trade or the level of globalization do not influence the probability of reforming central banks.
In Columns (5) and (6), the sample is split between advanced and developing countries, following the OECD classification. This distinction is useful to understand whether the results obtained are driven by a specific cluster of countries. Two important differences emerge from this split sample analysis. Among advanced economies, the presence of left governments, rather than previous growth levels, seem to matter more in the reform process.
On the other hand, when restricting the sample to developing countries in Column (6), it is the level of democracy that is a strong predictor of reforms. This complements the evidence in Giuliano et al. (2013) Overall, the evidence presented in Table 3 points to a strong effect of learning and external factors in driving reforms in central bank design, with macroeconomic or political conditions playing a lesser role. To show that these strong effects do not hinder on the construction of the variables, Table 4 considers some alternative definitions for domestic and regional learning.
First, I introduce a more relaxed assumption regarding domestic learning that does not restrict the optimal level of CBI to the maximum value of 1. To still be able to account for a non-linear relationship between past reforms and the probability of policy changes, I include both the past levels of ECBI t−1 and its squared value, ECBI 2 t−1 . The results presented in Table 4 remain robust to this alternative specification. The coefficient of ECBI is significant and positive across all specifications and suggests that higher levels of independence increase the likelihood of reforming. Yet, the squared value of the ECBI index is negative and strongly significant, suggesting that this relationship is indeed nonlinear, since countries with very high levels of CBI are less likely to reform. Second, in Columns (5) to (8), I employ an alternative definition for the regional learning variable, The dependent variable is ∆ECBIi,t. REGt−1 and REG2t−1 are the average values of ECBI in the region using two definitions of regional clustering. Financial crisis is a dummy equal to one in the two years following a systemic banking crisis. Inflation crisis is a dummy equal to one if annual inflation rates higher than 40% are registered in the two years prior to a reform in year t. Recession is a dummy that takes the value of one in the two years following the start of a recession. IMF programs is a dummy equal to one in the two years following an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Left government is a dummy that takes the value of one if a left-wing party is in power in year t. Polity is the Polity2 index of democracy. Common law is a dummy that takes value one for countries adopting common law system. Openness is the ratio of the sum of exports and imports to GDP. Globalization index is the value of the KOF index in the previous year. In Columns (5) and (6), the sample is restricted to advanced and developing countries, respectively. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10 percent levels, respectively.
by classifying countries following Abiad and Mody (2005) and narrowing down the number of world regions. The results are unchanged using these alternative definitions. Moreover, the explanatory power of the other determinants of reforms is robust in this alternative specification as well.
Finally, I check the robustness of the baseline results to the econometric model employed. One alternative empirical strategy is to look at the probability of reforming without explicitly considering the size of the reform. More specifically, I estimate the following model:
where Ref orm i,t is a reform dummy variable that takes the value 1 if country i is experiencing a reform in year t. The methodology to estimate Equation (2) is determined by the shape of the cumulative distribution function, F (·). Under a standard logit estimation,
However, since episodes of reforms occur irregularly (95% of the sample is zeros), F (·) is asymmetric. As such, a complementary logarithmic (or cloglog) framework is most appropriate by assuming that F (·) is the cumulative distribution function of the extreme value distribution:
The results obtained under these alternative econometric specifications are presented in Table 5 . Columns (1) and (2) show the clogclog estimations, while Columns (3) and (4) show the logit ones. The two different definitions for domestic learning are also employed for each method. Overall, the results remain unchanged, and, for brevity, some of the politico-economic factors are omitted from Table 5 .
Columns (5) and (6) in Table 5 present a simple OLS estimation employing ∆ECBI as dependent variable. This specification allows me to also control for country and time fixed effects. The results in Column (5) employing the baseline measure of domestic learning are qualitatively the same, while in Column (6) that controls for the lag and squared lag of the ECBI, the learning effect is less precisely estimated.
Overall, the results presented in Tables 4 and 5 show that domestic and regional learning, external pressure and economic growth are still significant drivers of reforms in central bank institutional design when employing a wide array of alternative econometric models and variable definitions. Having confirmed the robustness of the determinants of the timing of reforms, the next section looks more closely at the direction, magnitude and type of reforms. The dependent variable in Columns (1)- (4) is Ref orm, a dummy that takes value one in the years in which a reform that modified the degree of the ECBI index took place. In Columns (5)-(6), the dependent variable is ∆ECBI. Financial crisis is a dummy equal to one in the two years following a systemic banking crisis. Inflation crisis is a dummy equal to one if annual inflation rates higher than 40% are registered in the two years prior to a reform in year t. Recession is a dummy that takes the value of one in the two years following the start of a recession. IMF programs is a dummy equal to one in the two years following an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Additional controls include: Left government, Polity, Common law, Openness and Globalization index. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10-percent levels, respectively.
Direction and magnitude of reforms
The process of reforming the institutional design of central banks generally unfolds over several stages and a long period of time. The extended index of central bank independence constructed allows me to identify the exact magnitude and direction of reforms at each moment the central bank legislation is amended. As such, a natural question is whether the determinants of reforms, as previously identified, can explain both reforms that increase as well as those that decrease the level of independence. Hence, in Table 6 , I estimate Equation (2) for positive and negative changes in ECBI, separately. Columns (1) and (2) look at the probability of implementing a reform that increases the level of ECBI, employing, The dependent variable is a dummy that takes value one in years in which a reform that modified the degree of the ECBI index. Columns (1) and (2) Financial crisis is a dummy equal to one in the two years following a systemic banking crisis. Inflation crisis is a dummy equal to one if annual inflation rates higher than 40% are registered in the two years prior to a reform in year t. Recession is a dummy that takes the value of one in the two years following the start of a recession. IMF programs is a dummy equal to one in the two years following an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Additional controls include: Left government, Common law, Openness and Globalization index. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10-percent levels, respectively.
as before, the two alternative specifications for domestic learning. The cloglog model is used, but results are the same under a logit estimation. Give the trend of increasing the levels of CBI across most countries, not surprisingly, I find that the same factors matter for the probability of positive reforms as in the baseline estimations on the entire set of reforms. However, important differences emerge when restricting the attention to reforms that decrease the degree of CBI. First, the status quo bias does not seem to matter for the probability of reversals. Second, regional learning still matters, but with the opposite sign, suggesting that reforms that decrease the degree of central bank independence are less likely to occur in countries that are far away from the average level of independence in the region. Third, financial crises, which had little impact on the overall likelihood of adopting reforms, do seem to influence the probability of reducing the level of independence. Having experienced a financial crisis in the previous two years increases the probability of implementing a reversal in the level of CBI. This is in line with the findings in Masciandaro and Romelli (2018) , who show that crises increase the likelihood of assigning the responsibility of financial sector supervision to central banks, which, in the ECBI index, would correspond to a reduction in independence. Along the same lines, external inducements and growth level do not seem to matter when looking at negative reforms.
Finally, in Columns (5) and (6), I look at the magnitude of reforms and consider only large reforms, i.e. those that increase the level of the ECBI by more than 0.10 points. The determinants of these type of reforms are in line with the results obtained thus far and confirm that the findings are not driven by smaller reforms, which may be more frequent.
The index of democracy also enters now significantly, in line with the results obtained in Table 3 for the sample of developing economies. This suggests that larger reforms are most likely undertaken by less developed economies with higher levels of democracy.
Overall, these results stress the richer implications derived when looking at the size and sign of reforms as opposed to a simple dummy variable that captures the timing of reforms.
The next section takes the analysis further by looking at amendments adduced to specific sections of the central bank charter.
Types of reforms
The construction of a dynamic index of central bank independence has highlighted the large number of changes to the design of these institutions over the past four decades . However, one might wonder whether reforms shape all aspects of the institutional framework of in the construction of the ECBI index, the one that has been modified the most was, interestingly, the one related to the objective of monetary policy. This suggests that the reforms captured modify significant aspects of the functioning of central banks and confirms the increasing focus on the goal of price stability over the past four decades.
The results pertaining to the ordered logit model in Equation (1) for each dimension of the ECBI index are presented in Table 7 . To obtain consistent econometric tests, I also recompute the two proxies of domestic and regional learning for each dimension. The proxy for regional learning is still strongly significant across all specifications, while previous reforms matter less for changes in the degree of central bank governance (Columns (1) and (2)). Regarding the other determinants of reforms, the results are similar to the ones obtained for the aggregated ECBI index (presented in Table 3) , with a few notable differences. First, in the previous sections, I found no support for the hypothesis that crises drive reforms. However, when looking at the different dimensions of central bank design, I
find that financial crises are likely to be followed by reductions in monetary policy (Column The dependent variable is the change in dimension d of the ECBI index, ∆ECBI d,i,t . Financial crisis is a dummy equal to one in the two years following a systemic banking crisis. Inflation crisis is a dummy equal to one if annual inflation rates higher than 40% are registered in the two years prior to a reform in year t. Recession is a dummy that takes the value of one in the two years following the start of an economic recession. IMF programs takes value one in the two years following an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Additional controls include: Left government, Openness, Common law and Globalization index. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10-percent levels, respectively.
(4)) and financial independence (Column (10)), and increases in central bank accountability (Column (12)). These reforms mainly concern the involvement of central banks in banking sector supervision and the distribution of profits to the Government, both of which are more likely to increase following financial crises. While much anecdotal evidence discusses these trends in central bank design following financial crises, this is the first paper to document these empirical patterns in a large cross-section of countries.
Second, the coefficient of the IMF loan dummy is significant for the first four dimensions only. This might be related to the set of guidelines used by the IMF to provide technical assistance to countries, where marginal importance is assigned to central bank financial independence and accountability (Lybek, 1999) .
Democratization and reforms
Previous studies have documented how structural reforms and democratization sometimes come in waves (see Giavazzi and Tabellini, 2005; Giuliano et al., 2013; Acemoglu et al., 2018 , among others). The results presented do not show a strong effect of democracy, as captured by the Polity2 index. However, the ordinal nature of this index does not reflect a clear distinction between authoritarian regimes and democracies. To overcome this issue, I follow Giavazzi and Tabellini (2005) and create a democracy variable dummy that takes the value of one for strictly positive values of the Polity2 score.
The results using this alternative definition of democracy are presented in Table 8 .
Columns (1) to (3) present the estimates for the ordered logit, cloglog and OLS estimations, respectively. While the effect of the other covariates remain robust to the inclusion of this alternative measure, the democracy dummy variable is still not statistically significant.
An alternative approach is to analyze whether episodes of democratization are followed by changes in the institutional design of central banks. To do so, I create a dummy variable that takes the value of one in the first year in which a country moves from an autocracy (democracy t−1 =0, i.e. polity2 values lower of equal 0) to a democracy (democracy t =1, i.e.
strictly positive values of polity2).
The results employing this alternative proxy of democracy are presented in Columns (4) to (6), using three different econometric techniques: ordered logit, cloglog, OLS. The positive and statistically significant sign of the democratic reform dummy variable across all specifications implies that the process of democratization is accompanied by reforms in central bank institutional design. This suggests that the degree of independence of The dependent variable is ∆ECBI in Columns (1), (3), (4) and (6) and Ref orm, a dummy that takes value one in years in which a reform that modified the degree of Central Bank Independence index takes place, in Columns (2) and (5). Democracy is a dummy variable that assumes the value of one for positive values of the Polity2 score. Democratic reforms is a dummy variable that takes the value one whether the country moved from an autocracy (democracyt−1=0) to a democracy (democracyt=1) in the current year. IMF Programs is a dummy that takes the value one if an IMF loan program has been in place in the two previous years. Currency union is a dummy variable that assumes value one in the five years prior to joining a currency union. Additional controls include: Financial crisis, Inflation crisis, Recession, Left government, Openness, Common law and Globalization index. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10-percent levels, respectively.
monetary policy institutions is an important aspect of the process towards a full democracy.
Crises, IMF programs and reforms
The results shown so far cast doubts on the conventional wisdom that "it takes a crisis to reform". To show the robustness of these findings, I follow Gokmen et al. (2017) and combined the three measures of crises, i.e. financial crisis, recession and inflation crisis, into a single crisis measure. This new dummy variable takes the value of one in the two years following any type of crisis episode.
The results using this alternative definition of crises are presented in Table 9 . In Column (1), I estimate the baseline model in Equation (1), over the full sample, while in Columns (2) and (3), the sample is split between advanced and developing countries. The sign and statistical significance of all control variables remain unchanged, however the aggregated crisis variable is still statistically insignificant. A potential concern related to the lack of a The dependent variable is ∆ECBIt. Crisis is a dummy equal to one in the two years following any of the following crises: systemic banking crisis, inflation crisis or recessions. IMF programs is a dummy equal to one in the two years following an IMF loan program. IMF programs (random) is a randomly assigned date of an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Left government is a dummy that takes the value of one if a left-wing party is in power in year t. Polity is the Polity2 index of democracy. Common law is a dummy that takes value one for countries adopting common law system. Openness is the ratio of the sum of exports and imports to GDP. Globalization index is the value of the KOF index in the previous year. In Columns (2) and (5) the sample is restricted to advanced economies, while in Columns (3) and (6) it focuses exclusively on developing countries. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denote significance at 1, 5 and 10 percent levels, respectively.
crisis-reform hypothesis is that the IMF program dummy variables may partially capture the effect of a crisis, as these interventions are likely to follow crisis episodes. One way to test the importance of the IMF programs over the crisis effect is to assign a random date for IMF programs. Columns (4) to (6) in Table 9 present the results obtained from the randomization of IMF programs for the full sample (Column (4)), the subsample of advanced (Column (5)) and developing (Column (6)) countries. The lack of significance of the randomized IMF loan variable confirms the importance of the external inducement played by the IMF. Moreover, this placebo test also confirms the lack of a robust relationship between the occurrence of crises and reforms in central bank institutional design. 15
15 Further robustness tests have been run by excluding the IMF programs control variable from the different estimations. Also in these cases, I find no evidence of the crisis-reform hypothesis. 
A Main guidelines for constructing the ECBI Index
• Governor and central bank board. In many countries the governor and other senior officials of the central bank are appointed through a governmental process. However, in order to assure some measures of balance, the appointment of the governor should be done by separate bodies. In an optimal institutional settings, the term of office of the governor and board members should be longer than the electoral cycle, while their reappointment should be limited in order to avoid the favoring of politicians who decide on reappointment. In order to foster continuity and renewal, the central bank legislation might also require a staggering of terms for senior central bankers. This requirement should reduce the short-term political influence on the central bank. An improper behavior of the central bank's governor and other board members can potentially damage the credibility of the institution in the financial markets and harm its reputation among the public. For this reason, most central bank statutes specify the circumstances or conditions for the dismissal of the governor and other board members. However, their dismissal should only occur in cases of personal misconduct or whether the member loses his/her qualification requirements. Indeed, the removal of central bankers for policy reasons might open the door to unwarranted pressure from the government. Similarly, the involvement of the governor and other board members in other offices of the government might create a conflict of interest between the two positions and this might pose some problems for the overall credibility of the central bank. Finally, the introduction in the legislation of qualification requirements can help to filter out those who might otherwise be selected on the basis of their political connections or simply as notable persons, but lacking any particular qualifications for the function. Given all these elements, central banks in which: i) the executive branch has little or no legal authority in appointing the governor and other board members; ii) the term of office exceeds the electoral cycle; iii) reappointment is limited; iv) dismissal is based on objective grounds; and v) parallel activities of management bodies are limited, can be considered to be more independent from the government.
• Monetary policy and conflicts resolution. Central banks need the right to determine and implement monetary policy to achieve their objectives. To this end, in an optimal institutional design, the government should not interfere in monetary policy. Similarly, the central bank should have the authority to determine interest rates on its own, while banking supervision might be delegated to an autonomous agency to avoid that this activity conflicts with monetary policy. In line with previous studies, I also assume that the central bank's role in approving public sector budget and/or debt represent useful instruments to help enforce fiscal discipline and strengthen monetary policy. Finally, whether any conflict might emerge between the central bank and the government, the central bank legislation should specify the procedure to follow and resolve such conflicts. In particular, to avoid that the monetary policy decisions adopted by the central bank are overruled by the government, the central bank should have the final authority over issues related to its objectives.
• Objectives. To strengthen the credibility of the monetary policy authority, its objectives need to be clearly defined. Given the social costs imposed by inflation in the long-run, the objective of price stability is a natural long-run goal for any central bank. Price stability is now the primary objective of most monetary policy institutions. Yet, other goals such as aggregate output or employment might be taken into account. Moreover, especially since the onset of the 2008-09 financial crisis, there is a continuing debate about whether monetary policy frameworks focused on price stability should be amended to include financial stability. Smets (2014) , for example, suggests that in order to avoid the time-inconsistency problem and to ensure clear accountability, it is important that price stability remains the monetary authorities' primary objective. He considers that a lexicographic ordering with the price stability objective coming before the financial stability objective will avoid an inflationary bias that may arise from the central bank's involvement in financial stability, while ensuring that financial stability concerns are still taken into account. Similar considerations hold if the central bank pursues multiple objectives.
• Limitations on lending to the government. Whenever the government can influence the quantity and conditions under which it borrows money from the central bank, it can also influence the creation of monetary base and lessen the economic independence of the central bank (Grilli et al., 1991) . Therefore, in an optimal institutional design, temporary advances to the government should be prohibited. However, if direct credits are allowed, these may be moderate. For example, monetary financing of the government might be allowed if: (i) loans are provided with strict limits;
(ii) the terms of lending are controlled by the central bank; (iii) the beneficiary is only the government and not also local administrations or public enterprises; (iv) the maximum amount of advances is quantified; (v) their maturity is limited and clearly specified in the central bank legislation; and (vi) loans are at market-related interest rates. Finally, the central bank should be prohibited to underwrite government securities in the primary market. Consequently, central banks in which the legislation introduces tighter limits on its lending to the public sector are considered more independent.
• Financial Independence. Even if central banks are not generally concerned with liquidity, central bank financial strength appears to be positively associated with good policy performance. 16 In extreme situations, financially weak central banks can generate losses that undermine macroeconomic stability and can put into question the credibility of the institution (Stella, 2010) . Consequently, the central bank legislation should clearly address the elements directly related to the financial position of the central bank, such as the conditions for capitalization and recapitalization, the determination of the central bank budget and the arrangements for profits distribution and loss coverage. In order to ensure financial independence, the central bank statute should describe precisely the provisions relating to the payment and level of the initial authorized capital, as well as information on the obligation of the government to re-capitalize the bank and provide details on whereby recapitalizations are subject to approval by the executive power or the parliament. Moreover, financial independence should not depend on the government's budget. To strengthen this point, the central bank's legislation should require to uncouple the approval of the central bank budget from the government's one. Similarly, the adoption of the central bank balance sheet should belong to its decision-making bodies and financial accountability might be ensured by requiring that the internal and external review of the bank's account is not conducted by the government or a state owned auditing agency. Finally, the legal arrangements surrounding the distribution of central bank's profits and losses play a relevant role in guaranteeing long-term financial independence. Only realized net profits, after prudent provisioning by the central bank and appropriate allocation to general reserves, should be returned to the government. It follows that the central bank legislation should specify: a) how the allocation of net profits is conducted, b) how the appropriate allocation to the general reserve fund of a percentage the profits is handled by the central bank, c) that the government or the central bank's shareholders are prohibited from receiving partial payments before the end of the fiscal year, and d) that unrealized profits cannot be included in the calculation of distributable profits.
• Reporting and Accountability. Policy and financial accountability should be clearly established and, for this reason, the central bank should prepare formal statements on monetary policy performance at fixed time intervals, without prior approval of the government (Lybek, 1999) . Jacome and Vazquez (2008) recognize financial accountability as an integral component of central bank independence. Indeed, holding central banks accountable strengthens institutional credibility and hence underpins monetary policy effectiveness. Following these guidelines, in an optimal institutional design, the central bank legislation might require that central banks report on a regular basis their policy targets and achievements, and publish financial statements that follow international accounting standards and are certified by an independent auditor. 17 When setting the rules for interpreting the information presented in the central bank legislation, a clear strategy had to be established in order to codify missing data. For example, Cukierman et al. (1992) assumes that, "when an entry is not available for one or more variables within a subgroup, only the variables with meaningful entries are aggregated". This strategy might, however, overestimate the degree of central bank independence for countries in which the legislation is partially incomplete and the executive power could have complete power in deliberating on all the points not mentioned in the central bank charter. On the other hand, there might be cases in which the statute formally requires the approval of the central bank's monetary policy by the government even if this rarely results in the approval being denied (see Grilli et al., 1991 , for the case of Italy before the 1990s). In order to guarantee a consistent interpretation of the central bank legislation, in all the cases in which certain information is not mentioned in the legislation or certain requirements are a mere formality, I assume the minimum level of independence, i.e. a value equal to 0 for the criteria of interest. Grilli et al. (1991 ), Cukierman et al. (1992 and Jacome and Vazquez (2008) , respectively.
B Coding rules for the index

Authors
Explanatory variables ECBI
Extended Central Bank Independence index that provides information on central bank institutional design across six dimensions: 1) Governor and central bank board, 2) Monetary policy and conflicts resolution, 3) Objectives, 4) Limitations on lending to the government, 5) Financial independence and 6) Reporting and accountability. See the description provided in Section 3, for further details.
Authors
Financial crisis Dummy variable that takes the value of one in the two years following a systemic banking crisis.
Authors following Laeven and Valencia (2013) Inflation Crisis
Dummy variable that takes the value of one in the two years an inflation crisis (inflation rate higher than 40%).
Authors following Reinhart and Rogoff (2004) Recession
Dummy variable that takes the value of one in the two year following a recession. Recession years are those years between the peak and the trough of the cyclical component of real GDP, computed following the methodology proposed by Braun and Larrain (2005) .
Authors following Braun and Larrain (2005)
Crisis Dummy variable that takes the value of one in the two years following either a systemic banking crisis, an inflation crisis or a recession.
Authors
IMF programs
Dummy variable that takes the value of one in the two years following an IMF loan program.
Authors following Dreher (2006b) IMF programs
Dummy variable that takes the value of one in the two years following a randomly assigned date of an IMF loan program.
Authors
Currency Union Dummy variable that takes the value of one in the five years prior to joining a currency union.
Left government
Dummy that takes the value of one if left-wing party (communist, socialist, social democratic, or left-wing) is in power. Beck et al. (2001) ; Keefer and Stasavage (2003) 
Polity
Index that measures the difference between the democratic and the autocratic score of a country. The resulting unified polity scale ranges from +10 (strongly democratic) to -10 (strongly autocratic).
PolityIV (2018)
Democracy Dummy that signals whether country i is a democracy or not (democracy=1 if Polity has positive values, =0 otherwise).
Authors following Giavazzi and Tabellini (2005) Democratic Reform Dummy that signals whether country i became a democracy in the current year (where democracyt=1 and democracy t−1 =0).
Authors
Common law Dummy for Common Law legal roots: 1= Anglo-Saxon Law; 0 = non-AngloSaxon Law.
Authors following La Porta et al. (1999) 
GDP growth
Annual percentage growth rate of per capita GDP based on constant local currency.
World Bank (2018) Openness Ratio of the sum of exports and imports to GDP. World Bank (2018) 
Globalization index
Index of globalization covering three main dimensions: 1) Economic integration: (i) data on actual flows, and (ii) data on trade and capital restrictions. 2) Social globalization: (i) data on personal contact, and (ii) data on information flows. 3) Political integration. Dreher (2006a) The dependent variable is the change in the indices of Central Bank Independence, ∆CBI i,t . These alternative measure are the GMT (Grilli et al., 1991) , CWN (Cukierman, 1992) and CWNE (Jacome and Vazquez, 2008 ) indices of CBI. CBI i,t−1 (1 − CBI i,t−1 ) and (REG i,t−1 − CBI i,t−1 ) are the proxies of domestic and regional learning, respectively. Financial crisis is a dummy equal to one in the two years following a systemic banking crisis. Inflation crisis is a dummy equal to one if annual inflation rates higher than 40% are registered in the two years prior to a reform in year t. Recession is a dummy that takes the value of one in the two years following the start of a recession. IMF programs is a dummy equal to one in the two years following an IMF loan program. Currency union is a dummy variable that takes value one in the five years prior to joining a currency union. Left government is a dummy that takes the value of one if a left-wing party is in power in year t. Polity is the Polity2 index of democracy. Common law is a dummy that takes value one for countries adopting common law system. Openness is the ratio of the sum of exports and imports to GDP. Globalization index is the value of the KOF index in the previous year. Robust standard errors in parentheses, adjusted for clustering by country. ***/**/* denotes significance at the 1, 5 and 10-percent levels, respectively.
